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Abstract of JP2000315581 
PROBLEM TO BE SOLVED: To facilitate 
manufacture and to lower a driving voltage so 
as to increase light emission luminance by 
arranging an organic semiconductor layer 
between a positive electrode layer and a 
negative electrode layer and an^anging an 
inorganic charge-barrier layer on eaclVeither 
side of an organic light emitting layer. 
SOLUTION: An organic electroluminescence 
EL element 1 00 is constructed of a positive 
electrode layer 10, a first organic 
semiconductor layer 18, a first inorganic 
charge-barrier layer 14, an organic light 
emitting layer 16, a second Inorganic charge- 
barrier layer 1 8, a second organic 
semiconductor layer 20, and a negative 
electrode layer 22 laminated on a board 
sequentially. In this way, the positive electrode 
layer 10 and the negative electrode layer 22 
arranged via the first and second organic 
semiconductor layers 18, 20 are not brought 
into direct contact with the organic light 
emitting layer 16, so that positive hole/electron 
injection performance is improved, and 
consequently, the organic EL element 100 can 
be driven with a low voltage. Because the first 
and second inorganic charge-barrier layers 14, 
18 giving no influence on the organic light 
emitting layer 16 are arranged, excellent 
charge confinement effect is provided and 
durability of the organic EL element can be 
Improved. 
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5<x<l) . a-Si,..N. (0. 4<x<l) 40 

i>^^\tmmmtmmfi^mt<om\zmincfS2 0)mmm 

i^a^UBmfi^imn^ n^'pts. < t 'b-oo^k^ij® 

ASf : S i , Ge, Sn. Pb, Ga. In. Zn, C 

BS¥ : ^M^S 5 A~ 8 Se®{b^!Kl 

SCltCJ:^. J:0gnfc«?®IBi:ii«>3a«**»^ 50 
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i\. W«SEL5R^^®iiXttA<J:r)|6]±-r«>. UA^ 

ci®<kp?isifii{b^«!i-e*n«. ^m^^ftm(^m^ 
mtS.ft>.ti>::thU<. W»583tS®«ls)c«i^®fie 

[0 0 4 8] (m2<Dmmni(smmM) coi^^umm 
^k'&ti®jia*-^*p-it*^ffl-ri):itirj;o. ioffinfc 
jE7L®iBl;ii^^>«)«*^^#e.n. st. *t«EL5^?oB 

[0 0 4 9] Sfc. ^2®MS®ie»gl^L i.O, 
L i F, CsF. Cs,0. LiCl, BaO. Sr 
O. MgO. MgF,, S r C 1,, nS!®a-S i C. 
ni!®a-S l,.,N. (0. l<x<0. 7)*»e.;a* 

::t\z^o. J:0finfe]E7L®Ki;a*J****^lsn. 

*«IEL5il^®B^tt*iJ:0|6l±-r-5. 

[0 0 5 0] om^ 

0. iE?L*3J:0:m^®Si;jiiie)tt*<{ST1-2)«^*i$.5 
tzlt>X$>i>, -is. m^tfil. 0 0 0 nmS-SA-5i:> 
jE?L*JJ;j;S?®aAtt®|pl±tt*«®TL)5:0. «>«.ti 

fcd^oT. mi*3<fcl/:SI2®«l«S«it|S|gl®jP$$l 
0~2 0 0nm®igHl'g®<atr-&c:tJ5U0ffSb 

[0 0 5 1] (4) mm. 

mmm) ^mmthx\t. tt^B5§c®;«c#u m7<. 
«. 4. oeve;±) ^jB. -^^^ ame^ttib^tis 

ICtt. 'f>i?'>A^>:t+-tJ--1' K (I TO) . 'f>>'':7 

v-^A^OlffiSr^ffiT, Sfcti2aei±£ffl*.^*p-a- 

[0 0 5 2] S/c, ^ffi®®J?^ft)i|f(C$!llB^cn-5t® 
1 0~ 1 0 0 0 nm®JgHl^®i[<*:-r-i)® 
*WSL<. 1 0~2 0 0 nmWiftHrtOfflfrs®*^ 

HSWtiSH^, iOa^Wtctt. 
0 %e(±®ffiTa&^. c: t 1 

[0 0 5 3] mimm) i^sstc^. ft^gusc® 

/jN^F^i (fisj^tf. 4. OeV*^) 

•^ifif-'y'^h.. 7)IS.-1?A. -i > 
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0~ 1 0 0 0 nm©ftfflF»9®ttit" 5®**ffSb<v 1 
0~2 0 0 nmCDftHrtrottt-fSOAUOffSbli. 

[0 0 5 4] [m2(^*»!i] m2<D*MJg^trfclt 
S^^ELIg^ 1 0 2tt. @2»CS$nSJ:51w, m& 

110. ^1 owa¥«i*ii 1 2 . m 1 o^nkmrnmrn 

114, ««f63tl 1 6 . tti^SAl 2 4 iJit/ltffil 

^^102 tt. «^aAl 2 4 tc, «^tl2H4fl:^«j 

■S, |g2®||JSJg«il'fcl^Tl4. IE?L»aAtt<&® 1 

2C<tO, m?CDaAtt2:a^aAS2 
4HiO[6l±S-a-'5tt'bl', ^ 1 ©^iffiSlSfltSl 1 

»Mt*5tts#aw/j:SPi^T-&sm^aAi 2 4 ic^ 

«, Igail 0^I^S12 2^©«fi!6^SS*C'^V»Ttt 

CO 0 5 5] (1) n^aAJii 
*^e.aA$tifcm?**ei^3tafti::eB-rstste^^ 

[0 0 5 6) ^mmnLmft^^ 30 

(c) . (H) fej;z^ifjR (o) i)^<^tsii>i^mmm 

[0 0 5 7] c<D^^\z»m^nLmmit^^^^m-ri> 

Attdi^ensttfcic. mm^?i^^<^i^^^^t 
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+ y w X *«?6^t- 5 ;i t «:a^MtciqiS!l-r t 

[0 0 5 8] jiftbt-»#S3Sa*?S{l:^iattT, 7> 

uy. i7u-tr>. y-hy-ty. jvzfuy, ^-■y:x.-v 
(>?X^U h 'J X5^U jbSBISS-^tJ. 

^ns-asic (1) ~ (3) T-«sn5^#Mm^i& 
[0 0 5 9] (^m.w^nm'c^m 

{t^Ha*i2. 9 eV6tT©Jt7cttK-A>h*ffi 

[0 0 6 0] c:(DJ;3:^£^S3ga?gSI<b'&ti«. 
m\z. -^sig^ft^^sJiim^tiA^^tf ens. »s 

^i:-rs^S^#:4>7:5'D->7^>K«!. 
7^'D->7->A«litf&n-5. tfc, 

{k^%i:bT«, :^-+•9-v7l/-;^^^^^. ^7=J7V 

ic, -^ssnajsm^^jiUT. jyhuymmw. 7 

[0 06 1] (STcttH-ZOh) B2©IIJS}g^lCi5 

[0 0 6 2] <sm^ 
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IS 

[0 0 6 3] iO^(*WlC. WSLViTJI'A'J^JStL 
T<i. mXii. L i CJ^-^A, tb^iraSc : 2. 9 3 e 
V) . N a (:>- h U A. ttUHSc : 2 . 3 6 e V) , 
K (AUe'A. ttVRIft: 2. 3 e V) , Rb OUtv 
■^A. ttflJHS: : 2 . 1 6 e V) idi:UC s (-tv":? 
A, tt»MSc: 1. 9 5eV) d^^tfens. /j:*5, S 
!llll^<D<±«B9Sc(Da». {b^€!g (Siilli II, P 4 9 

3. B*<k^^s) iciea*nfct)©T*o. 

A«. Ca {tl)V=y^h. ttVMS:: 2. 9eV) . M 
g (•7i)':?i->>:7A. (±»PS:3. 6 6eV) . Ba 
tt»H8S::2. 5 2 e V) . *jj;z;s r 

(7. hD>5"'>A. tt^glSiC : 2. 0-2. b eV) ifi 

*tf6n^. ;^hp>?C7Aoa:»iiacDMtt. 

(N. Y. ^fP-l 9 6 9^. P 3 6 6) CBBftStl 

Atf. Yb (•1'>;/x;HfOA. tt^lISc : 2. 6e 

V) . Eu (a-Dhf-^A. tt^KS:: 2. 5 e V) . 

Gd (:«HnC7A. ttVIBSc : 3. leV) fcitXEn 
(x;Pf':7A. tt^lDK: 2. 5eV) *i$>tf 
[0 0 6 4] «F$H.i7>»P*'J&«i^^k!^i:UT 

«. m«. L i.O. Li 0*±r/NaO*t*tf?,n 

«HJA«« CaO. BaO. SrO, B e OfciC^M g O 

WS)thX\t, mX\t. L i F, NaF:feJ:l/KFttr» 

■:>tzyvit<&(Dm^\Z. LiCl. KC 1 :teJ;(y^NaC 

i*<^tfe.n^.. ff*Lt^7;p*'j±s^s®A 

nyXki^irbTtt. 0iJ^«. CaF,, BaF,, Sr 
F,. MgF,i5j;([XBeF, tti-pfc^sz-fk*^-^, 7u/ 

Any>{k!^ttTtt. esiAtfLaF,, YbF,, Eu 

F, «t ^o7 ';/fl:W#^f 

7;p:^'j^)i8*igafiLfc5?SMt^<^fc#ffe.n^. r 
®7;i';<j'J^Kd«Efi:Ufe^#Klk^#i«. {HJAtf, T 
8B-»SC (5) T«$n-5. 
A* Ar"- • • • (5) 

ittih, (5) tf'WAii. 7)v-n^)^m^^t. 

Ar"«. ^mScl 0-4 OCjfSK^b^i^Tfe 

z.<o (5) iCT^^ns^Sftik^i^tbTtt. fisi 
•fei7->7x-;i/i5it;cn^,©m®#*ts>tf^n 

4. 

(0 0 6 6] ®^1)0S 

iw. 0. 0 1-5 oafi%©«EHi^©iifr'5c:a:*«» 
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SH-^ ii7cttK-A> h(D»*Ol*', 0. OlSffiX 
^^ttiht. »«aEL5g^©%JtWgA<<£TbfcO. 

b;t:0. ^#*<e<nt-5i«|6jdt*«). L1ttfi-:>X. ^ 

7t:ttK-A> h©^JDttSO. 2-2 0affi%©l6Hrt 
oM t -r S ;i t *<± 0 » * b 
[0 0 6 7] tfc. a7C<4H-A>homiinS(CMb 

1:2 0-2 0:1 (^rjPJt) ©©Hl^OMiT-S lit 

>t»fi*i(£TbtO. #^^*i@<;i5M|6)d«*-5. bfc 

**1 : 1 0-1 0 : 1 (*;Ht) ®«Hl^©fifrs 

c:i:*UO»Sb<> 1:5-5: 1 ©teHrtOffitf 

ac:<h*^$e.icifsbt.i. 

[00 6 8] (a^asj*) * fc. m 2 sij6}gii»-*3tf 

20 5«?aA«E<0^i=-lSfP**l. 8-3. 6eV®ISH 
i^®Mfrsj:i*sff*bi^, «?Mft:b©ffl*n. 8 
e V^gli/iSi, «^aA<4*«{£Tb. ffii&SEEODi 

i^?a:tl®M*«3. 6eV$j@ASi:> ^^ta^OiS^^^ 

i$.(r)%=f-W^fS^^ 1. 9-3. 0 e V©j|tfflrtWfii 

T-5.c:t;*UDffSb<. 2. 0-2. 5 e VCDttHl^ 

®ffl.<i:-r^c:<i:7!»i$f,tiSfSbv^ sfc. %^Q.xmt 

30 *tS^Jt!»»i:®ll^]Kfa;^j®SI^£ 1 . 2 e VRTOM 
ttiiZ.tifiBt.hK. 0. 5 e V6lT®Mt-r-5C:t 

[0 0 6 9] ttt. fH2^mi^mz^ 

1 0 ox:sk±(Dmtri>(Di)mtL<, io»sb< 

tt, 1 0 5-2 0 dCWffifflrtOfflfr-SCtTJfe*. 

d © i 5 ca?^ttA«©;«; 7 7.iiK»Aimmti> c 1 1 

40 J;0. W«IELIg^l 0 OCKf^Sg^^gtrS 5*061 

±tT-5c:i:diT#s. Lfiifiox. ^9tmiz. mmm. 
^^bfcibTt), m=f-s.xmi)mf^mx'mm^tii>m 

c) ^m^m'p. #sagi ot:/»®*ft-c 
Jrai»ib;5:«^iri#f,nsit^3!{ktt^;5^e. itm(Dmt 

50 SllifiW»r*t»Tt)ig«|-e*-5. 
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[0 0 7 01 (X^^l/^-^^-y^) ll2*SS?i 

»SL<. 3. 0 eV&.±omt•ri>ctil^jp,Ot^f^^L 
±. «ajA«2. 7 eV£Jl±i:;*ct< bT*3lt«. OL*^ 

[0 0 7 11 («^ftA«®«i3i) Sfc. ^2*J£)g!i 

nm~ 1 /im(D|gHF*9®{lti" -awdW^K. 1~5 
[0 0 7 21 («?ttA«©J^^*fe) 'A\Z. «^aA 

[0 0 7 31 ■tt^aA^.t. ^m^^»i^(Dmm 
li^aA^i^ai^TfeMtfft^^i^wicssig-e^^ 

Sfc, «?aA«t*«f6Jt«if«:i:*^<kSns 

[0 0 7 41 [^3©*iSJ^^] ^(C. 0 3*5<fcU:04 
$#SlbT, *5!l^©ll3©^JE)glUroiriTIKHJf 

^mmmo:)iis.^it^i^-tL. w*SEL^TF©itsi« 

ffi©tfe.-p#*®TS-B-, #^©l^-<ki£0S^i:*<T' 
^^©Sig;5ft^^«-r-5t)©T$.-i.. •ri^J:*:)-^, 03* 

ir;04tcs^-r<t3^j;S^s^«gS2 0 1 ^-mtLx 
2A~2 1 2FA^^, mfi?>mmiifi^mf^\zm^^'& 

TSK^fT^*«EL*^ffl3IKl©sli^:SftTfeo 

T, s«2 0 3ic. iKs«2 0 3$se$-e-sfc46© 

&Umm2 1 SASKJtL. il3iS2 l 2A~2 1 2F 

s-?-n^ns«2 0 3©ii<Ettsi2 1 3A*^e.i8nfc{s 

BiCiEKU. ««2 0 3*i€S•&a*i6.DII«*^T5C: 
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[0 0 7 51 Z.:LX\ 0 3:feJ;U^04(C^-r»Si5if^ 

B2 0 le. «^ffif2 1 ot. c:o*$«2 1 0l*}©± 
gci'^g^nfc. »«2 0 3 *@;£-r?>fci*©a«*;i' 

:J'2 1 1 C:©*1S*;i'y2 1 1 ©T*fwWl*JEg^? 

nfc, jsgs«ipf^*«fsfc*©asc (6ffl) ©^«F3E 

2 1 2A~2 1 2F^:S:^^■Cl^!(SSnT^»^). CI©* 
^ffl2 1 0«. gPM?© ) fCJ;D, I^SBS 

^^©Mffil^lilCiMI^TtSiPlCSt-pTI/i?). ^t*. 

10 ^ifis©ae. BBieo^^nT^i?)*^ cmtcis^ 

«7t3ii^±T$)oTt>J;l.io 
(0 0 7 61 Sfc. »fi*;py2 1 Itt. »1S2 0 3© 
^»85*5^1-5»J#S52 1 2&^A. «^«I2 1 Ofg 
T. »1S2 0 3S:*¥(r«}frSJ;^lC«fle$nTl^ 

•5. c:©as*;py2 1 1 ©±B©+*Sf^c«, s« 

2 0 3&lHl^ (g^) 5?-a--5fcJ6©lHltettS52 1 3;*iil 

ii:55i6]icfi[K$nrvi-5. ::©iHi(g*iss2 i 3ic«, ii 

ggSl^gT$.-5>^-^ 2 1 4;i^}$^5tl, ^-^2 1 
20 4©[5]teS)f^llJ;0, ^ii&Ti^J\^y2 1 UC-Sj$$nfcS 
«2 0 3*^ SK»«*JP:J'2 1 1 tt%lC|pie*fiSB2 

1 3SlH]fe't>'i>tbTge-r«>J;'5t&oTl»«. -fit 
t>*>. »S2 0 3©*'il>ir«, lHlS$ftSP2 1 3JcJ;«)|Hl 
feli^2 1 3 A*iSit:;5i^»c^:t^nTti-5. 

[0 0 7 71 .kiz. z<oi.t\zm^-^ti-ftM^MM^m 

2 0 1 SfflViT. 1 e^feilXm^SAH 1 4 

$SS2 0 3±cSK-r5::^ftc^ViT. :R^^Wtti»?g 
rs. t.t. 02C^-rJ:5:t£¥®iE:S}gtlc©5S2 0 
3*ffl«b. ;i©*«2 0 3*«1g*;i'^2 1 i©»it 

30 652 1 2tfl^±bT*¥^C<^^i:-r^. C©,^. S2IC 
^■r*«2 0 3di7KWIifC«^$nTti-5>©(4, il© 

[0 0 7 81 cz.r. <s«R2 2 i±T. mmm2 1 2 
^2©^i«m#»Miffl«i^, mmmmnt:^n^ 

n^«bfc«, »«^gCJ:0«^«f2 1 Of^Sr0r«© 
M^Sl.m^itl. ox 1 Q-'To r rlc:fj:-5>*T-ME 
•T'S. ntfe. ^«^3tBl 6m^m^t^iZ$>rzO, - 
40 aiS£^±©m?ttiitt{b^»^£ll«f 

mt-tmz^Lx, mm\zmmm^mskmt^^<D& 

[0 0 7 91 'Bm^m2 1 2 Sr^-tl-ftlUD^L 

T> %m&m'S:m^-^'^^tth\z. ^-^214^ 

megib^ii-T. *«2 0 3Sliefflll2 1 3A\zm-o 

xm-^mm. m^iii-i 0 0 r pmx-mm^i^i>. c 

(D^o\zLx. s«2 0 3^ee$-a-;/i*^e.ffiSc©^« 

50 ieimmmmMi^x^mm^mi6miSimm>. 
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[0 0 8 0) Sfc. 04II^r<t^tC. ~2 1 2 F*. Sffi2 0 3W[sie$4S2 1 SA^'i'-L^t 

2 1 2B*J:U:2 1 2Ctt. S«2 0 3CD|51<EfaS2 1 -TSfiSn 2 2 l©Hra±lCE88L. ?gfScDiS?aag 2 1 

3A*»e., *¥:trlSjlC3fSKSIMfc*tfrnfc(fl:SlCKJt 2A~2 12FOEK& (US) SritUfcttriC. S 

?>nTti*(DT. 0 3O|5IlElCi0. -mmom aiSjK2 l 2 A~2 1 2 <S3iR2 2 1 «0+4>*»6 

SS2 0 3'^(0A«^lS€'«IiJWII^{b^fti- 3 6 0* /n WASTEKt.SlltAWSL.t^ CTA 

Ufc*tt3T. ^««i^SrS«2 0 SIC tf. lS«iS2 1 2* efiEtat-SS^ICtt. <gaR2 2 

KSrtT, M^^nom^mm-. m^a, jssa^ -5, c®j;5icffis-r-5t, Sfi2 0 3os-ai»ci*u 

*i±io% T*s®ll@Srfil^icSSK-r^ T. fflS5:©^«f«i|Ej?&)g;*:S*a5i5icSKT#-5© 

c:i*t-e^«>. S^c, c:©<tpic^«*iljfi-r«c:tic 10 l^©JiS:;&iB)ic*5(r>T, fflfiEltd<«iiJWicS!4-5i> 

S/hKWX'^-T.-CiiS^SM [0 0 8 3] 

[0 0 8 1] ^tz. m3<ommmm(Dmm:&m^mm-r -r.m^l. Imm. iKIE2 O Omm. ^2 O OmmWS 
•SlcS^cO. Sfi2 0 3©}l^tfteif lcffi^$n7ili*J, 7XS«±IC. HS^tLT I TOOgB^m®)^ 

COS«2 0 3©lsHEtt«2 1 3AS4>.ti: ifej^L. $f.lC. N, (Sjg^tfX) SHm+T«:jSI$-ti- 
■ri.<S«R2 2 l©RS±lC«t>T^^©i5«jfi2 1 2 20 fc^. UV (ifil^^) i5J:y:;t7>^ffll^T^ ^.IC 1 0 
A~2 1 2FS:EIS:L. igilR 2 2 1 ©#g£M. S« ^^Fsmj^L-fc, U(T. c:©;itf ^7.»«i:^ffi^^:$#■li 
2 0 3®-ja©g^FSrL t M> (1/2) r&^tt^. ^Jcv^T. i5fe»bfcs«^. M^mmmm 

XL*SIS-r5:ii:*«SSHri. /i:fe. »fi2 0 3©ia (B*«Stt*R (») «) t*5tt*S2S«©S«*;i/^'C 

H22©:g$*Li:-r e:©J;9»C«|fiE-r-5C:<!:C<t ->idJ:ZfDDQ) . (S i 

0. «»©i5SJS2 1 2A~2 1 2 F*>^, Sfi2 0 3 O.) , (DP VTP*}J:0:dPAVB 

lC«-rsM«««S|©AI*AaS>SV^lCl^-ICT€?S© i) . fl^^aASffl*f«Bf (a1 q) . ISSJitJff (7;|. 

2). sfc. c®io(i«9fi£-r5cticj:o, m^ttn tz. ua. dpvtp, 000*5^:0:0 p avb i ©si 

*^ ««2 0 3t?:*UT-3£OAI*^ia*GlTM^$n 30 itiCSTIBiC (7) , TIHJC (8) *5i:UtTIHiC (9) 

•5afi£Jt©J^-<4$— l|S]±$-ti-'S.C:<*:*t-C#-5. [0 0 8 4] 

[0 0 8 2] ttz. ^3 ©IIKJ^Si©®ifi:i&feS:||JS-r lit 7 ] 
ilC^feO. BI3lC^-rJ:^»I, «Sc©il«iS2 1 2 A 




[0 0 8 5] 
[^bS] 



40 [0 0 8 6] 
[^k9] 



o 




o 
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(0 0 8 7} (2) #«EL*i^OiSja 

Jf^lfrt*. 1 X 1 0"'To r r®*^St& 

6 0 0 AOS 1 JP;S 5 0 A©m 1 

mm^m&m^ m^4oo A®#«i»jei. 2 0 0 10 

A©«^aAl, *J:t^WS2 0 00A©|9ESl«:«^ 

IC«lLTW^ELi^^^$?tfc. Sfc, Sl©#^¥« 

7^n->7->©^lfj*a*5 0 A/g>i:L, DDQ© 

^^J^fifeT-SfSICli. SiO. (l<x<2) ©^ifii 
KSrl A/S>i:bfc. ^r1l!l58^tl^&^^^•r5IR^:: 
ti. DPVTP^JitXDPAVB i ^I^^^Sfb. DP 
VTP©^gj$S^£5 0 A/g>i:L. DPAVBi©^ 20 

SRlrtt. Al q®«l«aflE*2A/^ttfc. 

[0 0 8 8] (3) #ffiEL^^©l¥« 



• •• (•) 

mm. mmmt::fy:x (+) mffitUT. p^sp^cs 

V©ilS5«II$-EPSPbfc. ;i©i:t©«iiSSS«l. 8 
mA/cm'T^O. ■e-©<i:g©^^WStt9 2 c d/ 

»EL*?&1 OmA/cm'T!^mtfitKiijLfc<t:: 

5, 1 0 0 o^HSj§afeU-i'm8it©^^«i.e.n& 

[0 0 8 9] [*Jfit»J 2 ] 2 Ttt. Sliffifisj 1 ©♦ 

t8¥^#:ltrfett2)^:7:5'D->7:^>*3J:iy:DDQ©f^ 
t>OIC. TiaSC (10) T^^tlSTPDP (1 
0) t*'. m*5J;r;ntt. ^-n-fni ~ 1 0 ©MSTr^ 
-5. ) i5J:i;tt^b«J^ (aitkl 0 0:5) ifflV^fce*^ 
li, *JSt»Jl i|S|«IC*«|EL?g^Sf^SL, 8V©.it 

SSttl. SmA/cm'TabO, •5-©i:t©5!3tiWS 
tt8 2cd/m'-T?*0, ^JtfettWfitffeofc. * 

fc. #e>nfc=t^EL^?^l 0mA/cm'T^m«t 

ffiibbfctc:^, 1 0 0 omramm^hv—i^nmo)^ 

[0 0 9 0] 
[ftl 01 



(10) 



[0 0 9 1] [SI;^^J3] *iSt«3-ctt, llig«»Ji©# 
m^^t$miZiHi^^y^O'y7~>ii^mCNQ(D 

^tLX7>^=f:>\'--mit1S (fiSltl : 1) Sffl 

^liS«sjl tl^fil(C*r«EL«^?:f^iSU. 
8V©itsgttJI$mj!niLT^3t<*^*i¥ffiU>to 

SffiSSlil. 5mA/cm'T-*0. ^©t^© 40 
^^»m\i7 6 c d/m'TfeO. fS^tfettflfiTS&o 
fc. tte.nfcW«EL?^^5rl OmA/cm'T 

1 0 0 o^rpm®^t>u-i'« 
[0 0 9 21 [^iS0ii4] iifii0!i4T(^, ^mmioM 
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